During DSDP Leg 94 sediment was recovered from 22 holes at six sites situated between 37° and 53°N in the North Atlantic. Paleomagnetic, calcareous nannofossil, foraminiferal, diatom, radiolarian, and dinocyst stratigraphic studies were completed. The excellent magnetostratigraphic results, the near-complete recovery, and the abundant fossil content of the sediment allowed refinement of these stratigraphies, especially for the upper Pliocene-Holocene. Because the Leg 94 sites span middle and high North Atlantic latitudes, it is possible to use them to evaluate the synchrony of late Pliocene to Holocene datums.
INTRODUCTION
Before Leg 94, Hole 552A (Leg 81, 56°N, Rockall Plateau) represented the most continuous stratigraphic sequence from the high-latitude North Atlantic. Although detailed stratigraphies were completed , the lack of additional reference sites at other latitudes limited the stratigraphic resolution and made it impossible to evaluate the synchrony of microfossil datums through the middle and high latitudes of the North Atlantic Ocean.
During Leg 94, 22 holes at six sites were cored between 37° and 53°N in the North Atlantic Ocean (Fig. 1 , Table 1 ). The nearly continuous recovery, the excellent paleomagnetic record to about 3.5 Ma, and the approximate south-to-north direction of the transect made it possible to evaluate the synchrony of Pliocene and Holocene biostratigraphic events between middle and high latitudes. Unfortunately, the synchrony of Miocene datums generally could not be addressed: either there were no reference holes (lower and middle Miocene sediments were recovered from only two holes), coring was discontinuous, paleomagnetic records were poor (the cores were disturbed, recovery was incomplete, or intensity was low), or microfossil preservation was poor.
CHRONOSTRATIGRAPHY
Magnetic polarity and microfossil zonations (calcareous nannofossils, foraminifers, diatoms, radiolarians, and dinoflagellates) used for Leg 94 sites are compared in Figure 2 with the chronostratigraphy of Berggren et al. (in press ). The calcareous nannofossil zonation of Martini (1971) was used during Leg 94 (Takayama and 70°N Ruddiman, W. E, Kidd, R. B., Thomas, E., et al., Init. Repts. DSDP, 94 : Washington (U.S. Govt. Printing Office). King's Trough "Azores 10°E Sato, this volume). Two foraminiferal zonations were applied to upper Miocene through Holocene sediments. The "PL" zonation of Berggren (1973) is applicable at the southern sites (Sites 606 and 607). Informal foraminiferal zonations are presented by Weaver (this volume) for use at the four sites north of ~45°N (Sites 608-611) and by Jenkins (this volume) for middle Eocene to middle Miocene sediments. The diatom zonations used are those of Burckle (1977) and Barron (1983 , modified by Baldauf (1985 and this volume) . The dinocyst zonation used at Sites 607 and 611 is based on the study of Mudie (this volume).
The marine magnetic anomaly time-scale of Berggren et al. (in press ) is used as the chronostratigraphic framework for Leg 94 studies (Fig. 2) . We adhere to the most recent version of this chronostratigraphy by using an Anomaly 5-Chron 11 correlation rather than the previously accepted Anomaly 5-Chron 9 correlation. This results in generally younger absolute ages for late middle and early late Miocene (13.6-6.6 Ma) microfossil zones and datum levels. Calibration of the calcareous nannofossil and foraminiferal events to the polarity scale follows Berggren et al. (in press ), except where datums are diachronous. In these cases, the absolute age assignments of Berggren et al. (in press ) were re-evaluated (see below; Takayama and Sato, this volume; and Weaver, this volume) . Calibration of diatom events to the polarity scale follows , except where datums are diachronous. Absolute ages of diachronous diatom datums were re-evaluated (see below and Baldauf, this volume). Three major differences exist between the chronostratigraphies of and Berggren et al. (in press ). These differences require a brief discussion, because they affect correlations between the diatom zones and the nannofossil and foraminiferal zones.
1. Berggren et al. (in press ) place the last stratigraphic occurrence of Globorotalia kugleri between the base of Anomaly 6A and the top unnumbered anomaly between Anomalies 6A and 6B (also equivalent to the lower portion of Chron C6A) based on studies by Saito et al. (1975) , Berggren et al. (in press) , and Ryan et al. (1974) . This biostratigraphic event marks the N4/N5 foraminiferal zonal boundary and is assigned an age of 21.8 Ma by Berggren et al. (in press ). favor correlating this event to the lower portion of Anomaly 6 (Chron C6). They suggest an age of 20.2 Ma for this event and the N4/N5 zonal boundary.
2. Berggren et al. (in press ) correlate the first occurrence of Neogloboquadrina acostaensis to the lower portion of Anomaly 5 (Chron 11) and assign an age of 10.2 Ma to this event, which marks the boundary between foraminiferal Zones N15/N16. place the first occurrence of N. acostaensis midway between the two short normal-polarity intervals of Chron 10 and suggest an estimated age of 8.6 Ma for this event and the N15/N16 boundary.
3. The last occurrence of Discoaster kugleri defines the calcareous nannofossil NN6/NN7 boundary. Berggren et al. (in press) correlate this event with the base of the normal event in Chron 5AB and assign it an age of 13.5 Ma. place the last occurrence of D. kugleri between the two normal intervals in the upper portion of Chron C5A, and assign an age of 11.8 Ma. If the correlation by Berggren et al. (in press ) is used, then the NN6/NN7 boundary is associated with the lower portion of the Coscinodiscus lewisianus diatom Zone. If the correlation of is used, the NN6/NN7 boundary is associated with the C. gigas var. diorama diatom Zone.
The first two differences discussed above cannot be evaluated using Leg 94 studies. For consistency, the N4/ N5 and the N15/N16 foraminiferal boundaries are placed as defined by Berggren et al. (in press) .
The third instance above-the last occurrence of D. kugleri-can be partially addressed by Leg 94 studies. At Site 608, the NN6/NN7 boundary is correlated with the lowermost portion of Chron C5, which results in a greater age than that determined by both and Berggren et al. (in press) . The correlation at Site 608 is tentative, however, because the placement of the NN6/NN7 boundary is based on the last occurrence of Cyclicargolithus floridanus rather then on the first occurrence of D. kugleri, which Martini (1971) used to define the top of NN6. Although Bukry (1978) suggests that the two datums coincide, Berggren et al. (in press) indicate that in the central North Atlantic C. floridanus occurs stratigraphically above the first D. kugleri. The different placement of C. floridanus in relation to D. kugleri may result from differences in the species concept of D. kugleri. The results from Site 608 suggest that the NN6/NN7 boundary may be associated with the C. gigas var. diorama Zone in the middle-latitude Atlantic Ocean.
At Site 610, Baldauf (this volume) places Sample 610-16,CC in the C. lewisianus Zone because C. lewisianus occurs in this sample. Takayama and Sato (this volume) place the same sample in the Discoaster exilis Zone (NN6), based on the continuous occurrence of C. floridanus stratigraphically below Sample 610-15,CC. This suggests that the lower Coscinodiscus lewisianus Zone correlates with the upper NN6 Zone, and that the NN6/ NN7 boundary correlates with the upper C. lewisianus Zone at Site 610, differing from its correlation at middle-latitude Site 608. The results from Site 610 are, however, tentative because of low magnetic intensities and spot coring.
Adherence to the chronostratigraphy of Berggren et al. (in press) results in the following absolute ages for epoch and stage boundaries. The base of the Miocene coincides with the lower portion of Chron C6C, the NP25/NN1 calcareous nannofossil boundary of Martini (1971) , and the P22/N4 foraminiferal boundary of Blow (1969) ; it has an estimated age of 23.7 Ma. At Site 608, the Oligocene/Miocene boundary is placed at the first appearance of Globoquadrina dehiscens within the stratigraphic range of Globorotalia kugleri and Globigerinoides primordius (Jenkins, this volume) .
The early/middle Miocene boundary coincides with the lower portion of Chron C5C and has an estimated age of 16.6 Ma. This boundary is associated with upper calcareous nannofossil Zone NN4, the G. trilobus/Praeorbulina glomerosa curva foraminiferal zonal boundary, and Subzone "B" of the Denticulopsis nicobarica diatom Zone.
The middle/late Miocene boundary coincides with the lowermost portion of Anomaly 5, which results in an estimated age of 10.4 Ma using an Anomaly 5-Chron 11 correlation. This boundary is associated with the lower portion of calcareous nannofossil Zone NN8, the Neogloboquadrina humerosa/Globorotalia mayeri foraminiferal zonal boundary, and the lower portion of the Actinocyclus moronensis diatom Zone.
The Miocene/Pliocene boundary coincides with the base of the Gilbert Chronozone and has an estimated age of 5.3 Ma. Berggren et al. (in press) place this boundary at the first occurrence of Globorotalia tumida and the last occurrence of Globoquadrina dehiscens. In Leg 94 studies, the Miocene/Pliocene boundary is associated with the upper portion of calcareous nannofossil Zone NN12, the uppermost portion of foraminiferal Zone Ml3 at low latitudes, and the lower portion of Thalassiosira convexa diatom Zone (Burckle, 1977) .
The early/late Pliocene boundary as correlated by Berggren et al. (in press) approximates the Gilbert/Gauss boundary and has an age of about 3.4 Ma. This boundary is associated with the lower portion of calcareous nannofossil Zone NN16, the foraminiferal PL2/PL3 zonal boundary at low latitudes, the Globorotalia puncticulata Zone at high latitudes, and the middle portion of the Nitzschia jouseae diatom Zone.
The Pliocene/Pleistocene boundary occurs just above the Olduvai Subchron and has an estimated age of 1.6 Ma. Associated with this boundary is the lowermost portion of calcareous nannofossil Zone NN19, the lower portion of the N22 foraminiferal Zone at low latitudes, the base of the Neogloboquadrina pachyderma foraminiferal Zone at high latitudes, and the lower portion of the Nitzschia reinholdii diatom Zone.
PALEOMAGNETIC AND MICROFOSSIL SUMMARY

Magnetostratigraphy
During Leg 94, the hydraulic piston corer (HPC) was used to recover long, undisturbed sections in the upper 100-200 m. At depths below HPC refusal, the extended core barrel (XCB) was used to recover cores which were relatively undisturbed in comparison to rotary-drilled cores. The magnetostratigraphic results provide a framework within which biostratigraphic, paleoclimatic, tectonic, and other studies may be integrated and correlated with the chronostratigraphy.
Sedimentation rates at the six sites vary between 17.8 and 71 m/m.y. These rates allow identification of a detailed polarity stratigraphy at a sampling interval of one sample per 1.5 m. Two samples per section (1.5 m) were taken when required by low sedimentation rates or intervals of frequent reversals. The direction and magnitude of the natural remanent magnetization (NRM) of the samples were measured with a shipboard fluxgate spinner magnetometer or a shore-based cryogenic magnetometer. Samples representative of different lithologies and distinct intervals were subjected to progressive alternating-field (AF) demagnetization. The remaining samples were demagnetized at the appropriate peak field level based on the results of the progressive AF demagnetization studies.
Relative orientation (declination) between cores was not available on Leg 94 and inclinations alone were used to determine magnetic polarity. The axial dipole field directions at these sites are steep (50-65°) and allow an unambiguous polarity determination. The polarity logs are correlated with the geomagnetic polarity scale of Berggren et al. (in press) , using the framework established by shipboard biostratigraphic age determinations.
Calcareous Nannofossils
Calcareous nannofossils are generally common to abundant in the Neogene samples. Preservation is generally good, but calcite overgrowths are occasionally observed on specimens in the lower Pliocene. The diversity is highest at the low-latitude sites and decreases slightly at the northern sites. Discoasters are extremely rare in the upper Pliocene sediments at Site 610. The absence of many important nannofossil index species such as ceratoliths and asteroliths at the higher latitudes made it difficult to recognize the calcareous nannofossil zones of Martini (1971) for the lower Pliocene and most of the Miocene.
Twenty-six calcareous nannofossil datums were identified for the Neogene and correlated to the magnetostratigraphy. Three of these biostratigraphic events may be time-transgressive and are unreliable stratigraphic markers. Common Cretaceous specimens and abundant Eocene-Oligocene specimens are reworked into upper Miocene and Quaternary sediments at Sites 610 and 611.
Planktonic Foraminifers
Through the Pliocene and Pleistocene, planktonic foraminifers are abundant and well preserved at Sites 606, 607, 608, 610, and 611. There is a short interval of poorer preservation in the middle Pliocene at Site 611 (Cores 611C-15 to 611C-19), and preservation and abundance vary throughout the Pliocene at Site 609. At Sites 607 and 608 the upper Miocene is represented by moderately well preserved, common to abundant specimens. At Site 609 specimens from the upper Miocene vary from few to rare with moderate to poor preservation. At Site 610 this interval shows abundant specimens with good preservation but was incompletely sampled. Site 611 contains late Miocene specimens varying from abundant to rare, with good to moderate preservation.
The wide latitudinal range of the Leg 94 sites necessitates different zonal schemes for the southern and northern sites, with elements of both schemes occurring at Site 608. The foraminiferal species observed at Sites 606 and 607 allow usage of the PL zonation of Berggren (1973 Berggren ( , 1977 .
Few subdivisions of the Quaternary have been attempted, but Pujol and Duprat (1985) have defined five subzones of short duration for this interval. Identification of these subzones requires sampling at shorter intervals than attempted here. The first occurrence of Globorotalia hirsuta within oxygen isotope Stage 12 (Pujol and Duprat, 1985) appears to be a reliable datum, but denser sampling is required to confirm this. The base of the
-
O , Quaternary has traditionally been taken at the first occurrence of G. truncatulinoides. Haq et al. (1977) , however, showed that this species first occurs just below Olduvai Subchronozone, whereas the base of the Quaternary is placed at the top of the Olduvai (Berggren et al., in press ). At Sites 606 and 607, the first occurrence of G. truncatulinoides is near the top of the Olduvai, but in sites further north its first occurrence becomes progressively higher. This datum is therefore diachronous, particularly north of 42°N. A datum which may be of greater value, especially north of 42°N, is the first occurrence of sinistrally coiled, encrusted Neogloboquadrina pachyderma. This morphotype appears in large numbers at about 1.7 Ma and is common in each glacial interval younger then this (except 1.25-1.1 Ma). Sinistrally coiled specimens of TV. pachyderma are rare in the Pliocene, even in the glacial intervals between 2.4 and 1.7 Ma.
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Globorotalia miocenica does not occur north of Site 607, and Dentoglobigerina altispira and Sphaeroidinellopsis seminulina are rare at Site 608 and absent further north. Where they do occur, these three species provide excellent zonal markers. The last occurrences of G. margaritae and Globigerina nepenthes are diachronous. Berggren et al. (in press) estimate the age of the last occurrence of Globorotalia margaritae to be 3.4 Ma, but this estimate is based largely on tropical and subtropical data. At Leg 94 sites, the last occurrence of this datum varies from 3.5 Ma at Site 606 to 4.5 Ma at Site 610. Globigerina nepenthes has an estimated last occurrence at 3.9 Ma in tropical regions (Berggren et al., in press ), but its last occurrence in Leg 94 sites varies from 4.0 Ma at Site 606 to 4.7 Ma at Site 611. These two species are therefore regarded as unreliable zonal markers.
Paleomagnetic age control on sites spanning a wide latitudinal range permits the identification of a series of new zonal markers, discussed by Weaver, and Weaver and Clement (this volume) and shown in Figure 2B . Neogloboquadrina atlantica is a reliable zonal marker at Sites 609-611, but is less common at Site 608 and is 
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Zone most reliable datum for subdividing the lower Pliocene at these sites. Globoquαdrinα dehiscens, which was used by Berggren (1977) as the marker species for the Miocene/Pliocene boundary, was not observed in Leg 94 sediments. There were, however, a series of coiling direction changes in N. pαchydermα during the latest Miocene. At about 4.9 Ma, these changes in coiling directions ceased, with N. pαchydermα coiling predominantly dextrally through the Pliocene. In the absence of other markers, this can be used as an approximation of the Miocene/Pliocene boundary. The first occurrence of Globorotalia margaritae has been used by Berggren (1977) and Berggren et al. (in press ) as a latest Miocene marker. This event has proved reliable, at an estimated age of 5. 4-5.6 Ma. Other Miocene zonal markers have proved difficult to identify. According to Berggren (1977) and Berggren et al. (in press ), the first occurrence of Globorotalia conomiozea at 6.5 Ma is a useful datum, but ages ranging from 6.2 Ma (Site 611) to 7.0-7.6 Ma (Site 608) have been recorded at Leg 94 sites, and the species is not consistently present.
At Sites 609 and 611 (north of 49°N), there is a distinct coiling direction change in TV. atlantica at 6.7 Ma, from dextral below to sinistral above. This appears to be a useful marker at these latitudes.
At Site 608, Zones N17 and N16 of Blow (1969) can be identified. The boundary between these zones is established at the first occurrence of Globorotalia plesiotumida, which has an estimated age between 8.8 and 9.3 Ma. This species is rare at Site 610, first appearing between Cores 610-15 and 610-16. The base of Zone N16 is defined by the first occurrence of Neogloboquadrina acostaensis, which occurs between 10.1 and 10.6 Ma at Site 608.
Diatoms
Diatoms were examined using a sample interval of one sample per section (1.5 m). Diatoms are present in lower Miocene, middle middle Miocene, and middle Pliocene through Holocene sediments. The middle Miocene Denticulopsis nicobarical, Cestodiscus peplum, Craspedodiscus coscinodiscus, Coscinodiscus lewisianus, and C. gigas van diorama zones were recognized at Site 610. The diatom study emphasized Pliocene and younger material because of the excellent paleomagnetic data and the consistent presence of diatoms. Four late Pliocene through Holocene zones were recognized. These include the upper Nitzschia jouseae, the TV. marina, the TV. reinholdii, and the Pseudoeunotia doliolus zones. The Pliocene zones observed in Leg 94 sediment are based on three primary and three secondary datums. The three primary datums are:
1. The last occurrence of TV. jouseae, which defines the top of the TV. jouseae Zone of and which was observed at Sites 606, 610, and 611. At these sites, the last occurrence of TV. jouseae approximates the upper portion of the Gauss Chronozone and has an estimated age between 2.50 and 2.77 Ma. The most refined sample constraints for this datum are at Site 610, and suggest an age of 2.70-2.75 Ma, but the last occurrence at this site may not represent the true last occurrence of this species because diatom preservation was poor. , using a 10-cm sampling interval in Hole 552A, located the last occurrence of this species midway between the top of the Kaena Subchronozone and the Gauss/ Matuyama boundary and estimated an age of 2.6 Ma for this event. Closer sampling is required to verify this age assignment in Leg 94 holes.
2. The last occurrence of Pseudoeunotia doliolus, which was correlated with the lowermost Olduvai Subchronozone at all sites, with an estimated age of 1.84 Ma.
3. The last occurrence of TV. reinholdii, which was observed at all sites. The most refined sample constraints for this event are at Site 609, where it is correlated with a point that is one-third the distance from the Matuyama/ Brunhes boundary to the top of the Brunhes Chronozone, with an age of 0.44 Ma. Ages of 0.44-0.48 Ma and 0.41-0.48 Ma are estimated for this event at Sites 607 and 606, respectively.
Three secondary datums, the last occurrence of Thalassiosira convexa, the last occurrence of TV. fossilis and the last occurrence of the silicoflagellate Mesocena quadrangula, were also correlated with the Leg 94 magnetostratigraphy. The last occurrence of T. convexa was observed at Sites 606, 609, 610, and 611; it approximates the Gauss/Matuyama boundary and an estimated age of between 2.3 and 2.65 Ma. In Hole 552A, although the last common occurrence of T. convexa approximates the Gauss/Matuyama boundary (10-cm sampling interval), rare to few specimens of this species occur sporadically upsection. Thus the actual last occurrence of T. convexa in Hole 552A occurs one-third of the way between the Gauss/Matuyama boundary and the base of the Olduvai .
The last occurrence of Nitzschia fossilis was observed at Sites 606 through 609. This event correlates with the lower Brunhes Chronozone and has an estimated age between 0.58 and 0.63 Ma. The last occurrence of the silicoflagellate Mesocena quadrangula was observed at Sites 606, 607, 609, and 611. The age of this event is slightly less at Site 606 (0.64-0.69 Ma) than at other sites (0.73-0.75 Ma).
Benthic Foraminifers
Deep-sea benthic foraminiferal faunas were studied from Sites 608 and 610 with a time resolution corresponding to about 0.5 m.y. except for the upper through lower Miocene part of the section, where it corresponds to 0.1 to 0.2 m.y.
Generally the benthic foraminifers were well preserved, and almost all samples contained enough specimens (>200) for analysis, except for the lower part of Hole 610 (Cores 19 through 27), where foraminifers were commonly flattened, filled with sparry calcite, and recrystallized. Some samples from this interval could not be used because the tests could not be separated from the sediment.
At Site 608, 45 faunal events (the sum of first and last occurrences) could be recognized; there were 48 events at Site 610. The majority of these first and last occurrences are, however, diachronous between the sites. Additional data are required to determine if this diachrony results from the difference in depth between sites or from other factors (e.g., latitude). The limited data from other areas make it impossible to establish a benthic foraminiferal zonation; the lack of synchrony for many datums at Sites 608 and 610 suggests that separate zonations for different depths may be required.
Radiolarians
Radiolarians are present in Pliocene and Quaternary sediments recovered from all Leg 94 sites and in Miocene sediments recovered from Sites 608 and 610. Most species present are long-ranging forms which provide little stratigraphic information. There are, however, several species {Amphirhopalum ypsilon, Didymocyrtis tetrathalamus, Theocorythium trachelium, and Stylatractus universus), which have stratigraphic ranges confined to the upper Pliocene and Pleistocene.
At Sites 607 and 609 there is an inverse relation between the abundance of terrigenous components (in the silt-sand range) and both the abundance and the preser-vation of radiolarians. At these sites there is a strong tendency for the radiolarians to be better preserved and more abundant where mineral grains are fewer.
Dinocysts
Dinocysts are sufficiently abundant in samples from Sites 607 and 611 to allow palynostratigraphic zones to be used for upper Miocene to Pleistocene sediments. The palynomorphs were sampled at 1-to 2-m intervals in Holes 607, 607A, 611, and 611C. The pollen and dinocysts show cyclical variations in abundance. Three dinocyst zones are tentatively defined for the early late Miocene through Holocene (Mudie, this volume). These concurrent-range zones are based on ranges of diagnostic taxa present at Sites 607 and 611 compared to their stratigraphic ranges in European stratotypes. Major changes in the total species composition of the dinocyst assemblage are also used as supporting data for the concurrent-range zones. The first stratigraphic occurrences of diagnostic taxa are commonly diachronous between Sites 607 and 611, but the ages of the tentative zones generally show good chronological correlation with both Atlantic and Pacific reference sections.
SITE SUMMARY 3
Site 606 The coring results at all sites are compared in Figure 3 . Site 606 is located on the upper western flank of the mid-Atlantic Ridge (Fig. 1 , Table 1 ). The coring record, magnetostratigraphy, biostratigraphic zonations, and microfossil datums with stratigraphic constraints are shown in Figure 4 and Table 2 . Two holes were cored with the advanced piston corer (APC). Hole 606 reached a subbottom depth of 165.75 m and Hole 606A of 178.4 m in lower Pliocene sediment (4.0, Hole 606, and 4.4 Ma, Hole 606A). The evidence from magnetostratigraphy and the lithologic ties between holes (Ruddiman et al., this volume) suggest that a complete, composite section was recovered. No hiatuses were observed at the sampling interval, but three winnowed, foraminiferal sand layers suggest the presence of short hiatuses.
The polarity zones defined by the inclination record at Hole 606 may be readily correlated with the geomagnetic polarity scale. Sediments correlated with the Brunhes to Gilbert chrons were recovered from this hole. Within the Matuyama Chronozone, four short normal-polarity zones were observed, but only one is represented by more than one sample. This subchronozone is correlated with the Olduvai Subchron. The other short subchronozones possibly represent the Jaramillo, Cobb Mountain, and Reunion subchrons. The Gauss Chronozone and the upper portion of the Gilbert Chronozone (to just below the Cochiti Subchronozone) were also identified.
Pliocene and Quaternary (NN14-NN21) calcareous nanno fossils were observed in sediment recovered at Site 606. Preservation of the assemblage varies from sample to sample, but generally calcareous nannofossils are mod- are grouped together at the end of this chapter.
erately well preserved in the lower Pliocene and well preserved in the upper Pliocene and Quaternary. The moderate preservation in the lower Pliocene results from calcite overgrowths. The calcareous nannofossils are generally common within samples examined.
Planktonic foraminifers are abundant and well preserved in samples from each hole. Species that favor subtropical, transitional, and cool conditions are common, whereas species favoring tropical conditions are rare. The southern position of this site allows use of the planktonic foraminiferal zonation of Berggren (1973 Berggren ( , 1977 . The base of foraminiferal Zone NN22 is defined on the first stratigraphic occurrence of Globorotalia truncatulinoides rather than the first evolutionary appearance of this species, because its ancestor, G. tosaensis, is rare in samples examined and makes recognition of the complete evolutionary sequence impossible.
Diatoms are common and moderately well preserved in the middle Pliocene through Holocene and are absent from the lower Pliocene. The Pseudoeunotia doliolus, Nitzschia reinholdii, N. marina, and N. jouseae zones were recognized at this site.
The sedimentation rate curve ( Table 3 show the correlation between the coring record, magnetostratigraphy, biostratigraphic zonations, and micro fossil datums with stratigraphic constraints. Hole 607 was cored with the hydraulic piston corer (HPC) to a sub-bottom depth of 140.9 m (3.2 Ma) and then cored with the extended core barrel (XCB) to a depth of 284.4 m (6.4 Ma). Hole 607A was HPC-cored to a sub-bottom depth of 159 m (3.6 Ma), XCB-cored to a sub-bottom depth of 173.6 m (3.9 Ma), washed to 258.3 m (5.8 Ma), and then XCB-cored to a depth of 311.3 m (7.0 Ma). A complete composite section to at least 116 m sub-bottom is indicated by paleomagnetic and lithologic correlation between holes (Ruddiman et al., this volume). No hiatuses were observed at the chosen sampling density.
The polarity records from both holes are readily correlated with the chronostratigraphy. Sediments correlative with the Brunhes through Gilbert chrons were observed in both holes, but below a sub-bottom depth of 140 m coring disturbances complicate the records. Samples from Cores 607-26 to 607-30 exhibited magnetization intensities below the instrumental noise level, and could not be measured with internal consistency. Results from this interval are not interpretable and no correlation is suggested.
Calcareous nannofossils are abundant throughout the upper Miocene through Quaternary (NN11-NN21). The nannofossils present are characterized by good to moderate preservation and a high species diversity.
Planktonic foraminiferal preservation is good in the Quaternary and Pliocene and moderate in the lower Miocene. Subtropical species occur consistently but have low abundance. Polar species are rare even in intervals representing glacial periods. The planktonic foraminiferal zonation of Berggren (1973 Berggren ( , 1977 can be applied at this site even though some of the marker species are rare.
Diatoms are present in the uppermost Pliocene and Holocene from both holes, as they were at Site 606. With the exception of a 50-cm interval at Hole 607A, diatoms are absent from upper Miocene and lower Pliocene sediment. The Pseudoeunotia doliolus, Nitzschia reinholdii, and N. marina zones were recognized at this site.
The sedimentation curve for this site ( Fig. 7 ) is based solely on magnetostratigraphy. The deposition rate is remarkably uniform throughout the upper 145 m (3.4 Ma) and averages 43 m/m.y. At this depth, the sedimentation rate steepens slightly and the mean rate is 58 m/ m.y. to the base of the hole.
Site 608
Site 608 is located on the southern flank of the King's Trough tectonic complex (Table 1 , Fig. 1 ). The coring record, magnetostratigraphy, biostratigraphic zonations, and microfossil datums with stratigraphic constraints for Holes 608 and 608A are correlated in Figures 8 through 10 and in Table 4 . Hole 608 was continuously cored to basement at 515.4 m sub-bottom (4.2 Ma). Hole 608A was continuously HPC-cored to refusal at 146.4 m (3.4 Ma). A stratigraphically continuous sequence from middle upper Oligocene (426 m sub-bottom) to Holocene was recovered. Glacial-interglacial cycles begin around 76 m sub-bottom in the lower Pliocene and continue to the top of hole. One major hiatus representing at least 7.5 m.y. (upper Eocene/lower Oligocene) was observed, but no others at the sampling density. Below 462 m, an upper middle Eocene to a mid-upper Eocene sediment sequence lies upon basalt at 515.4 m. Two cores were taken in this basalt to a terminal depth of 530.9 m.
A nearly continuous magnetostratigraphic record from the Quaternary to the mid-upper Oligocene was obtained at Hole 608; below this, gaps resulting from coring disturbances and the presence of a major hiatus cause the record to be less complete through the Oligocene and into the Eocene.
Cores 608-1 through 608-13 contain a record of the Brunhes to late Gilbert polarity history. Cores 608-17 through 608-46 represent a nearly continuous record from the upper Miocene to the upper Oligocene. In Cores 608-29 through 608-34 the sediment was frequently brecciated, intervals suitable for paleomagnetic sampling were difficult to find, and the data are generally poorer than those from above and below. Below Core 608-46, poor recovery becomes a more important complication, and the limited data obtained from Cores 608-52 through 608-54 are not readily interpreted in terms of polarity history.
Middle (NP17) to upper Eocene (NP19), upper Oligocene (NP24-NN1), and Miocene through Holocene (NN1-NN21) calcareous nannofossils were recovered from Site 608. The Eocene and Oligocene calcareous nannofossil assemblages are moderately well preserved. The preservation is generally moderate for the Miocene to Holocene as well, but occasional samples within this interval contain a poor or well-preserved assemblage.
Pliocene and Quaternary planktonic foraminifers are abundant and well preserved. Upper Miocene foraminifers are less common and only moderately well preserved. Several of the foraminiferal zonal markers were not observed at this site because of the cooler-water aspect of the assemblage. The PL5 and PL6 Zones of Berggren (1973 Berggren ( , 1977 ) cannot be recognized. Polar species are generally more common and provide a valuable link between subtropical and polar sites.
Rare to abundant diatoms are present in the middle Miocene and middle Pliocene through Quaternary. The diatom assemblage is a warm-temperate assemblage similar to that at Sites 606 and 607. The occurrence of diatoms in the middle Miocene allows recognition of the Coscinodiscus lewisianus and the C. gigas var. diorama zones. Diatoms are absent from samples directly above this interval (Cores 608-29 to 608-32) until the middle Pliocene. The Pliocene to Holocene diatom zones at Site 608 include the P. doliolus, N. reinholdii, N. marina, and N. jouseae zones.
Benthic foraminifers are generally well preserved, and sufficient specimens were found in all samples studied. Only eight faunal events were coeval at Sites 608 and 610 at the present sampling resolution. The largest faunal changes, marked by relatively many last occurrences, were between 1.0 and 1.5 Ma, and between 2.8 and 3.0 Ma. Three last occurrences {Pleurostomella obtusa, Stilostomella annulifera, and S. lepidulá) took place between 1.1 and 1.3 Ma; these last occurrences are about coeval at Site 610 (Thomas, this volume) .
In the early middle Miocene there were several first and last occurrences, but only one was synchronous between Sites 608 and 610: the first occurrence of Cibicidoides wuellerstorfi (14.1-14.8 Ma). This first occurrence, however, is important, because directly after its first occurrence, the species shows an abrupt increase in relative abundance, at different depths in different oceans (Thomas, in press ). The first occurrence of Ehrenbergina caribbea (early Miocene, 18.9-19.0 Ma) is also coeval with that event at Site 610.
A major but not yet completely explained change in relative abundances occurred between 19.2 and 17.0 Ma. During this period Bolivina spathulata reached a peak abundance of more than 90% (Thomas, this volume) . This change in abundance appears to be coeval with a similar interval of peak abundances of B. spathulata at Site 610, and the interval might be used for correlation within the northeast Atlantic Basin.
The sediment accumulation rate curves for Site 608 (Figs. 11 and 12) were constructed using only paleomagnetic data. A major hiatus is placed in Core 608-50 at Below the Eocene/Oligocene hiatus (462 m), the sedimentation rate is slightly lower, averaging 13.6 m/m.y. The Eocene sequence, containing volcaniclastic turbidites, has an average deposition rate of 22 m/m.y. The lithology clearly indicates rather rapid deposition of sediment, and the overall rates calculated may be misleading: the interval may contain a number of short hiatuses.
Calcareous nannofossils
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Site 609
Site 609 is located on the upper-middle eastern flank of the Mid-Atlantic Ridge (Fig. 1, Table 1 ). Figures 13 through 16 and Table 5 correlate the coring record, magnetostratigraphy, biostratigraphic zonations, and datums with their stratigraphic constraints. Four holes were cored, one of which consisted of cores taken while establishing the mudline. Hole 609 was HPC-cored to a sub-bottom depth of 130.6 m (1.9 Ma) and then XCB-cored to 399.4 m (7.0 Ma). Hole 609B was HPC-cored to 128.4 m (1.8 Ma) and then XCB-cored to 354.7 m (5.9 Ma). Hole (Figs. 13, 14) . A more complete record was obtained from Hole 609B (Figs. 15, 16 ), although Cores 609B-16 and 609B-18 had little or no recovery. Intermittent recovery problems produced gaps in the record below Core 609B-18.
Globorotalia truncatulinoides Neogloboquadrina pachyderma (s)
Sedimentation rates of 60 m/m.y. or greater allowed recognition of the Brunhes, Matuyama, Gauss, and Gilbert chrons, and Chron 5. A number of short subchronozones were present within the Matuyama. Construction of a composite polarity record for this site was based primarily on the record from Hole 609B down through Core 28. At this point intervals without recovery and the offset of polarity zone boundaries in adjacent holes complicate the correlations. For instance, the Gauss/Gilbert reversal occurs at 239 m in Hole 609 but at 247 m in Hole 609B, differing by 8 m in adjacent holes. For these reasons correlation of the polarity zones before the Gauss is difficult.
Upper Miocene to Holocene (NN11-NN21) calcareous nannofossils were recognized. The preservation of the assemblage is generally moderate in the samples examined. Core 609-26 samples contain a poorly preserved assemblage. The calcareous nannofossil assemblage is diverse and generally common to abundant.
Planktonic foraminifers are abundant in the upper Pliocene and Pleistocene and are less common in the lower Pliocene and upper Miocene. Preservation is also poor in some upper Miocene samples with strong dissolution. Species diversity is lower than at previous sites. The scarcity or absence of many of the foraminiferal zonal markers makes Berggren's (1973 Berggren's ( , 1977 zonations difficult to apply; the PL3 through PL6 zones cannot be distinguished. The working foraminiferal zonation of Weaver (this volume) is applied at this site.
A warm-temperate diatom assemblage was observed in the upper Pliocene and Holocene. Diatoms are generally well preserved and common to abundant, but are absent from the upper Miocene. The Pseudoeunotia doliolus, Nitzschia reinholdii, N. marina, and TV. jouseae zones are represented at this site.
The sedimentation rate curve for Site 609 is shown in Figure 17 and is based only on paleomagnetic data. 
Site 610
Six holes were drilled near the axis of Feni Ridge in the Rockall Trough (Fig. 1, Table 1 ). Figures 18 through 20 and Table 6 show the correlation of the coring record, magnetostratigraphy, biostratigraphic zonations, and microfossil datums with their stratigraphic constraints. Four holes (610, 610A, 610B, 610C) were located on the crest of a sediment wave and two offset holes (610D and 610E) in an adjacent trough, 0.7 km to the northeast in water 28 m deeper (Table 1) .
Hole 610 was continuously cored to a sub-bottom depth of 48 m and then spot-cored to a total depth of 723 m sub-bottom. A regional seismic reflector (0.75 s two-way traveltime) was identified within the lower Miocene, in a zone where the hardness of the chalk sequence increases and the composition and preservation of the diatom assemblage change abruptly. Hole 610 contains pelagic sediments with glacial muds to interglacial nannofossil ooze in the upper 135 m and chalks to 723 m sub-bottom. There were no primary sedimentary structures indicative of current deposition, but nannofossils were generally reworked. A complete stratigraphic section for the Quaternary through upper Miocene was recovered. Stratigraphic results are tentative for the lower and middle Miocene interval because of the spot coring at 50-m intervals.
Paleomagnetic samples were taken from the six holes. Significant offsets were observed between the depths of the polarity reversal boundaries between the holes cored on the mud wave crest and those in the wave trough. In general, the results from the upper 150 m at this site are easily correctable to the geomagnetic polarity time-scale. Below this depth, however, very weak magnetizations cause the inclination records to be more noisy and therefore more difficult to correlate.
The data from the two deep sections recovered (610, Fig. 20; and 610E, Fig. 19 ) are difficult to interpret because of the moderate to poor quality of the data, and the lack of sequences long enough to provide a unique polarity record. These intervals were correlated with the chronostratigraphy according to the results of shipboard biostratigraphic data.
The polarity sequence in Cores 610-19 through 610-26 is equivalent to the three normal-polarity zones correlated with Chrons C5D, C5E, and C6. The upper portion of this interval is correlated with Chron C5C.
Two correlations are possible for Hole 610E; both of them place the normal-polarity zone in Cores 6 and 7 in Chron 7. The first would correlate the normal-polarity zone at the top of Core 3 with normal Chron 6, whereas the second possibility would correlate the polarity zone at the top of Core 5 with the Chron 6 normal; the normal-polarity zones in Cores 2 and 3 would correlate with the Chron 5 normal-polarity chrons.
All sediments examined from Site 610 contain abundant calcareous nannofossils. Preservation of the assem- Table 6 . Site 610 biostratigraphic and paleomagnetic events. 18-180.28 190.28-192.38 195.38-196.88 196.88-198.38 Hole 610, 610B, 610E Table 2 for explanation j* * = sub-bottom depth in Hole 610E; # = sub-bottom depth in Hole 610B.
(s) = sinistrally coiled. c d-s = change in coiling direction, from dextral to sinistral; s-d = change in coiling direction, from sinistral to dextral.
blage varies between samples and ranges from poor to good. The Miocene (NN3-NN8, NN10-NN12) and Pliocene to Holocene (NN12, NN15-NN21) calcareous nannofossil zones of Martini (1971) were recognized. Planktonic foraminifers are well preserved in the upper Miocene to Holocene. The assemblage consists of species indicative of cool waters. Because of the cooler nature of the planktonic foraminiferal assemblage, the working foraminiferal zones of Weaver (this volume) were used rather than those of Berggren (1973 Berggren ( , 1977 .
Diatom abundance and preservation is variable through the holes cored at Site 610. In general, diatoms are present in the lower and middle Miocene, absent in upper middle Miocene through lower Pliocene sediment, and present in upper Pliocene through Quaternary sediment. Three distinct intervals of diatom preservation were observed in the upper lower Miocene and lower middle Miocene (Baldauf, this volume) . Diatoms are generally absent in samples examined from Holes 6IOC and 610D. The Pseudoeunotia doliolus, Nitzschia reinholdii, N. marina, Cestodiscus peplum, Denticulopsis nicobarical, and Triceratium pileus zones were recognized in the Miocene through Holocene.
Benthic foraminifers were well preserved in all but the lower part of this site . Sufficient specimens were found in almost all samples used, except those from Cores 25 and 27. As at Site 608, the major faunal changes occurred in the Pleistocene, with many first and last occurrences between 0.7 Ma and 1.3 Ma. Stilostomella lepidula, S. annulifera, and Pleurostomella obtusa last occur at 0.7-0.8, 0.9-1.1, and 1.4-1.7 Ma, respectively. There were many first and last occurrences in the upper Miocene, none of which were recognized at Site 608-for instance, the first occurrence of Ehrenbergina trigona (6.6-6.7 Ma) and the last occurrence of Nonion havanense (6.4-6.6 Ma). The first occurrence of Cibicidoides wuellerstorfi is in the spot-cored part of Hole 610 and cannot be dated precisely. However, it appears to be between about 14.5 and 15.0 Ma and to be coeval with this event at Site 608. The first occurrence of Ehrenbergina caribbea approximates 19.0 Ma, and is coeval with that event at Site 608.
Between 19 and 17 Ma the relative abundance of Bolivina spathulata (maximum value of 45%) increases, but not so extremely as at Site 608, where the event was observed at approximately the same time; it could be useful as a marker in the northeastern Atlantic.
The sedimentation rate curve for Hole 610A (Fig. 21 ) is based solely on paleomagnetic results. The rate is approximately linear at an average of 50 m/m.y. for the Quaternary and Pliocene of Holes 610 and 610A. The rate for the lower and middle Miocene averages 46 m/ m.y., but no sedimentation rate curve is presented for this interval; because of spot-coring, the sedimentation rates cannot be precisely determined (see site chapter, this volume; see also Kidd and Hill, this vol., Fig. 18) . No hiatuses were detected at the sampling interval chosen, but stratigraphic control is poor below 650 m. Between 676 m and the base of Hole 610, the sedimentation curve steepens to a rate of about 65 m/m.y.
Site 611
Six holes were drilled on the lower, southeastern flank of Gardar Ridge (Fig. 1, Table 1 ). The coring record, magnetostratigraphy, biostratigraphic zonation, and microfossil datums, with stratigraphic constraints, are shown in Figs. 22 through 24 and Table 7 . Four holes (611, 611A, 61 ID, and 61 IE) were drilled on the broad crest of a sediment wave at 3203 m water depth, two holes (61 IB, 611C) in an adjacent trough, 0.5 n. mi. to the southeast and in water 29 m deeper. A continuous Quaternary through Miocene sequence was recovered with the HPC and XCB in the trough. Complementary Quaternary through Pliocene, continuously HPC-and XCBcored sections were recovered on the wave crest in combined Holes 611A and 61 ID, in an almost continuous sequence to about the top of the Gauss Chronozone. Three spot cores were taken from Holes 61 ID and 61 IE in attempts to fill gaps in the record. One to three gaps still exist (Ruddiman et al., this volume) .
Holes 611 and 611A penetrated the top of the Gauss Chronozone, whereas the record from 61 ID starts in the top of the Gauss Chronozone and ends in a short normal-polarity zone in the Gilbert, correlated with the Cochiti Subchron. The magnetostratigraphy of the crest holes indicates that the cores span the interval from the Quaternary back to earlier than 3.9 Ma.
Of the holes cored in the wave trough, paleomagnetic samples were taken only from 611C, which recovered middle Miocene to Holocene sediments. Because recovery was poor and the cores disturbed by drilling, the record is marked by gaps in the data (Figs. 23, 24) . The polarity sequence, however, contains two long segments of continuous data, Cores 611C-1 to 611C-16 and 611C-38 to 611C-43, allowing portions of the reversal sequence to be correlated to the time scale.
Middle Miocene (NN9) through Holocene (NN21) calcareous nannofossils were recovered from Site 611. The preservation of the nannofossil assemblage is generally moderate to good. Species diversity is moderate, and calcareous nannofossils are generally abundant.
The late Miocene to Holocene planktonic foraminiferal faunas are similar in composition to those at Site 610. The colder nature of the foraminiferal assemblage makes it impossible to use Berggren's (1977 Berggren's ( , 1973 zonation.
Few to abundant and moderately to well-preserved diatoms are present in the upper Pliocene to Holocene samples from Site 611. The Pseudoeunotia doliolus, Nitzschia reinholdii, N. marina, and TV. jouseae zones were recognized.
Common to abundant, well-preserved dinocysts were recovered from Holes 611 and 611C. Tentative dinocyst concurrent-range zones have ages similar to zones reported for European stratotypes, as well as for sediment sections recovered from the North Atlantic and Pacific oceans. Figure 25 illustrates the sedimentation rates for Site 611 based on paleomagnetic data only. No major hiatuses were identified at the sampling density selected and Table 2 
COMPARISONS OF UPPER MIOCENE TO HOLOCENE SEDIMENTATION RATES FOR LEG 94 SITES
The sedimentation rates (based solely on the paleomagnetic data) for the upper Miocene through Holocene intervals recovered during Leg 94 are compared in 611 and 607). Note that the sedimentation rate at Site 609 is as high as or higher than the sedimentation rates at Sites 610 and 611, the two sites cored within large drifts.
DISCUSSION OF SPECIES SYNCHRONY
The near-complete recovery, excellent magnetostratigraphic record, and wide geographic distribution of Leg 94 sites made it possible to study the synchrony of late Neogene biostratigraphic events between low and high North Atlantic latitudes in detail for the first time. The ages of the polarity-reversal boundaries, which are the basis for all age estimates, are shown in Table 8 . Estimated ages of the biostratigraphic events at each site are listed in Table 9 . -top upper normal M27 Chron 6/Chron 7 M28 Chron 7/Chron 8 M29 Chron 8/Chron 9 M30 Chron 9/Chron 10 M31 Chron 10/Chron C5 M32 Chron C5/Chron C5A M33 Chron C5A/Chron C5AA M34 Chron C5AA/Chron C5AB M35 Chron C5AD/Chron C5B M36 Chron C5B/Chron C5C M37 Chron C5C/Chron C5D M38 Chron C5D/Chron C5E M39 Chron C5E/Chron C6 M40 Chron C6/Chron C6A M41 Chron C6A/Chron C6AA M42 Chron C6AA/Chron C6B M43 Chron C6B/Chron C6C M44 Chron C8/Chron C9 Shaw plots were constructed in an effort to distinguish events which may be diachronous between sites (Figs. 27, 28) . Site 609 was selected as a reference site (Fig. 27) because this site has the most complete stratigraphic record, the highest sedimentation rates, and is in an intermediate position among the other Leg 94 sites. Site 606 was chosen as the second reference site (Fig.  28) , because of its southern position. Therefore, the figures compare the datum levels between the southernmost and northernmost sites. The correlation line shown in each plot is based solely on the paleomagnetic data. Many datums for Site 608 plot away from the correlation line, probably because of slumping and erosion at Site 608 (Takayama and Sato, this volume; Weaver, this volume) .
A detailed discussion of each fossil group can be found in the chapters on calcareous nannofossils (Takayama and Sato, this volume), diatoms (Baldauf, this volume) , and planktonic foraminifers (Weaver, this volume) . For brevity, a synopsis of only those biostratigraphic events used to recognize zonal boundaries follows.
The first occurrence of Emiliania huxleyi and the last occurrences of Pseudoemiliania lacunosa and Discoaster brouweri seem to be synchronous between low and high latitudes, except for Site 611. Comparisons between low and high latitudes of Pliocene Discoaster extinction datums may at first sight suggest diachrony, where older age estimates are associated with higher latitudes (Table  9) . However, the abundance of this group varies as the result of two effects. First, the Pliocene Discoaster species decrease in relative abundance as a function of temperature and thus latitude, and become very rare at high latitudes. Second, the species exhibits pronounced variation in relative abundance as a function of time, being virtually excluded from the assemblage at various stratigraphic levels . used quantitative methods and 10-cm sampling intervals, and noticed that ages of Pliocene Discoaster datums at Hole 552A (56°N) were virtually indistinguishable from lowlatitude age estimates. The data of Backman and Pestiaux (this volume) also suggest synchrony between Site 606 and Hole 552A. Hence it appears likely that the intermediate Leg 94 Sites 607-611 would yield synchrony of the Pliocene Discoaster datums if quantitative methods were employed using data from closely spaced samples.
The last occurrence of Reticulofenestra pseudoumbilica, which defines the NN15/NN16 boundary of Martini (1971) , is difficult to recognize in Leg 94 material, because this species occurs throughout the upper Pliocene at all Leg 94 sites. As a result, the NN15/NN16 boundary used on Leg 94 is based on the last common occurrence of this species (Takayama and Sato, this volume) . This stratigraphic marker is diachronous among most Leg 94 sites ( Fig. 29; N16 ). The last occurrence of Amaurolithus tricorniculatus defines the NN14/NN15 boundary of Martini (1971) . This event was observed only at Sites 606-609 and becomes progressively younger at higher latitudes ( Fig. 29; N18) .
The following diatom events used as zonal markers can be correlated between sites. The last occurrence of Nitzschia reinholdii marks the Pseudoeunotia doliolus/ N. reinholdii zonal boundary used by Baldauf (this volume) ; it is synchronous between low and high latitudes, but diachronous between the North Atlantic and the eastern equatorial Pacific Ocean (Baldauf, this volume) . The first occurrence of P. doliolus marks the N. marina/P. doliolus zonal boundary; it is also synchronous between low-and high-latitude sites. Finally, the last occurrence of N. jouseae, which defines the N. jouseae/N. marina zonal boundary of , may be synchronous between sites, but additional studies need to be completed to distinguish the last occurrence of this species from sporadic occurrences which may represent reworking (Baldauf, this volume) .
Two planktonic foraminiferal zonations are required for Leg 94 studies, because the zonal species used in the subtropical zonation of Berggren (1973 Berggren ( , 1977 are not useful in higher latitudes. At Sites 606 and 607 all of the Table 9 . Ages of biostratigraphic events (Ma).
Event
Calcareous nannofossils
Nl T H, inversa N2 B E. huxleyi --(.11-3.25 4.10-4.20 4.13-4.17 -4.48-4.53 4.20-4.30 4.13-4. --3.10-3.25 3.82-3.84 4.69-4.70 4.12-4.18 6.84-7.24 5.28-5.44 4.70-4. PL zones of Berggren (1973 Berggren ( , 1977 can be recognized, and the ages of the last and first occurrence datums for the most part compare well with those given by Berggren et al. (in press) . The ages of the last occurrences of Globorotalia margaritae and Globigerina nepenthes are slightly greater at these sites than at lower latitudes. Few of the PL zonal species were observed at Sites 609-611, and those which do occur have a restricted distribution.
A new planktonic foraminiferal zonal scheme has therefore been suggested (Weaver, this volume) for use in the middle-to high-latitude North Atlantic. Datums which are synchronous between the middle and high latitudes are the first occurrences of Globorotalia puncticulata (4.16 Ma) and G. inflata (2.1 Ma). The coiling change in Neoglobigerina pachyderma from alternating sinistral/ dextral to constant dextral at about 4.9 Ma is a useful marker in all sites for basal Pliocene sediments. Figure 4 . Correlation of the coring results at Site 606 (Holes 606, 606A) with magnetostratigraphy and biostratigraphy of calcareous nannofossils, diatoms, and planktonic foraminifers. Biostratigraphic datum levels are indicated; the hatched areas show the depth ranges of the stratigraphic events. For an explanation of the event numbers, see Table 2 . Core recovery and normal-polarity intervals shown in black. Figure 6 . Correlation of coring results at Site 607 (Holes 607, 607A) with the magnetostratigraphy and biostratigraphy of calcareous nannofossils, diatoms, and planktonic foraminifers. Biostratigraphic datum levels are indicated; the hatched areas show the depth ranges of the stratigraphic events. For an explanation of the event numbers, see Table 3 . Core recovery and normal-polarity intervals shown in black. Table 4 . Core recovery and normal-polarity intervals shown in black. Figure 9 . Correlation of the coring results at Hole 608 (sub-bottom depth 100 to 465 m) with the magnetostratigraphy and biostratigraphy of calcareous nannofossils, diatoms, and planktonic foraminifers. Biostratigraphic datum levels are indicated; the hatched areas show the depth ranges of the stratigraphic events. For an explanation of the event numbers, see Table 4 . Core recovery and normal-polarity intervals shown in black. Table 4 . Core recovery and normal-polarity intervals shown in black. Table 5 . Core recovery and normal-polarity intervals shown in black. Figure 15 . Correlation of the coring results in Hole 609B (0 to 190 m sub-bottom depth) with the magnetostratigraphy and biostratigraphy of calcareous nannofossils, diatoms, and planktonic foraminifers. Biostratigraphic datum levels are indicated; the hatched areas show the depth ranges of the stratigraphic events. For an explanation of the event numbers, see Table 5 . Core recovery and normal-polarity intervals shown in black. .7 m sub-bottom depth) with the magnetostratigraphy and biostratigraphy of calcareous nannofossils, diatoms, and planktonic foraminifers. Biostratigraphic datum levels are indicated; the hatched areas show the depth ranges of the stratigraphic events. For an explanation of the event numbers, see Table 5 . Core recovery and normal-polarity intervals shown in black. Figure 18 . Correlation of the coring results in Hole 610A (0-201 m sub-bottom depth) (upper Miocene) with the magnetostratigraphy and biostratigraphy of calcareous nannofossils, diatoms, and planktonic foraminifers. Biostratigraphic datum levels are indicated; the hatched areas show the depth ranges of the stratigraphic events. For an explanation of the event numbers, see Table 6 . Core recovery and normal-polarity intervals shown in black. Table 6 . Core recovery and normal-polarity intervals shown in black. Table 6 . Core 18 is assigned to the C. peplum Zone (see Baldauf, this volume) . Table 7 . Core recovery and normal-polarity intervals shown in black. Figure 23 . Correlation of the coring results in Hole 611C (0 to 194.8 m sub-bottom depth) with the magnetostratigraphy and biostratigraphy of calcareous nannofossils, diatoms, and planktonic foraminifers. Biostratigraphic datum levels are indicated; the hatched areas show the depth ranges of the stratigraphic events. For an explanation of the event numbers, see Table 7 . Core recovery and normal-polarity intervals in black. Figure 24 . Correlation of the coring results in Hole 611C (195 to 400 m sub-bottom depth) with the magnetostratigraphy and biostratigraphy of calcareous nannofossils, diatoms, and planktonic foraminifers. Biostratigraphic datum levels are indicated; the hatched areas show the depth ranges of the stratigraphic events. For an explanation of the event numbers, see Table 7 . Core recovery and normal-polarity intervals shown in black.
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Figure 17. Sedimentation rate curve for Site 609. The curve is based on paleomagnetic data only (Table 5) . (Table 7 ). (Tables 3, 4 , 5, 6, and 7). (Table 2 for Site 606, Tables 3, 4 , 6, and 7, respectively, for Sites 607, 608, 610, and 611) . In D, the two lines represent the correlation lines for Holes 611 and 61 ID, and 611C, respectively; the last letter designates the hole. 
